Immunolocalization of Water Channel Proteins AQP1 and AQP4 in Rat Spinal Cord.
Aquaporin (AQP) is a water-selective channel protein. In the brain, AQPs play critical roles in the production of cerebrospinal fluid and in edema formation. In contrast, the expression and role of AQPs in spinal cord are unclear. We aimed to investigate the localization of AQP1 and AQP4 in normal rat spinal cord compared with the expression of marker proteins for astrocytes, neurons, and endothelial cells. Immunohistochemistry demonstrated that AQP1 and AQP4 are expressed along all levels of the spinal cord from the cervical to lumbar levels. AQP1 immunolabeling was observed in the dorsal horns in the gray matter, whereas the labeling was weak and mainly seen close to glia limitans in the white matter. AQP1 was co-labeled with marker proteins for unmyelinated neuronal fibers (peripherin) and endothelial cells (RECA-1) of blood vessels that had penetrated through the glia limitans. In contrast, AQP1 did not colocalize with GFAP, an astrocyte marker, at any level of the spinal cord. AQP4 was exclusively localized at the astrocytes, but AQP4 expression in spinal cord exhibited a less polarized and more spatial distribution than that of brain astrocytes. The observed characteristic localization and expression patterns of AQP1 and AQP4 could provide insights toward gaining an understanding of the role of AQPs in the spinal cord.